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Abstract
The Affordable Care Act (ACA) of 2010 is transforming health care across the nation into a
value-based system that emphasizes quality and continuity with reimbursement tied to patient
outcomes. The shift in emphasis is best realized through the strategy of Population Health
Management, a change from traditional episodic treatment of illness to management of the health
needs of populations throughout the continuum of health. The goal of care is to ensure that
patients, especially the chronically ill, receive effective attention to their health needs in order to
improve outcomes, decrease costs, and provide a positive patient experience. An important
component of coordinating care in Population Health Management is identifying those at risk for
adverse outcomes or unplanned healthcare utilization, particularly at transitions of care. The
purpose of this quality improvement project was to apply the LACE risk assessment tool in the
emergency department (ED). Seventeen months of retrospective data was examined and Poisson
regression used to examine and validate variables for use in the ED. The variables Length of
Stay was modified to Length of Time between ED admissions, named Length of Stay Out of the
ED (LOSO), and the Emergency Severity Index (ESI) scale of acuity was used. An ED-LACE
score was calculated and validated using logistic regression. The model was found to have robust
predictive ability with a with a c-statistic of 0.948.

Keywords: Population Health Management, risk assessment, Bundled Payments for Care
Improvement, LACE index, Critical Success Factors, early emergency department visits, Length
of Stay Out of the ED (LOSO), Emergency Severity Index (ESI)
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Executive Summary
The reforms of the Affordable Care Act (ACA) are increasingly shifting the
responsibility of coordinating patient care to healthcare systems, resulting in the reality of
increased financial risk. However, the reality and risks of the Bundled Payment for Care
Initiative under the ACA also carries provisions for shared savings and the benefit of improved
health of the population. The change in focus of care and reimbursement provides the structure
for Population Health Management. A strategic transition is necessary, from episodic volume
based treatment of illness, to coordinated healthcare and maintenance across the lifespan. Cost
saving will be achieved from increased patient and care team engagement, efficient use of
resources, decreased unplanned healthcare utilization, and effective coordination of care.
Implementation of the highly predictive ED-LACE tool into the routine workflow of the
emergency department (ED) is recommended to provide an objective system for identifying
those with potential risk for unplanned ED visits after discharge. It improves patient outcomes by
providing a foundation for complex coordination of care to decrease readmissions, helps to
decrease cost and minimize organizational financial risk through optimal use of healthcare
resources, and improves patient experience by focused engagement with patients at greatest risk
for unplanned use of healthcare resources. Ultimately, the tool supports the transition to
Population Health Management and the goals of the Triple Aim.
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Population Health Management Risk Assessment Tool Validation:
Directing Resource Utilization
Out of control healthcare costs, poor patient outcomes, and healthcare disparities have
been identified as drivers of healthcare reform across the nation (Institute for Health Technology
Transformation [IHTT], 2012). Reforms have focused on restructuring financial reimbursement
to promote accessibility, quality, collaboration, and efficiency. Population Health Management
(PHM) is a strategy that enables healthcare organizations and providers to take responsibility for
the health of populations as well as individuals (Centers for Medicare and Medicaid Services
[CMS], 2010). This has radically altered the way healthcare is delivered. IHTT (2012) pointed
out that “while PHM focuses partly on the high risk patients who generate the majority of health
costs, it systematically addresses the preventive and chronic care needs of every patient” (p. 7).
Background
Following 25 years of skyrocketing health care costs, out of proportion to inflation, the
United States Congress passed the Tax Equity and Responsibility Act of 1982, placing caps on
per patient operating revenues for Medicare patients (Kahn et al., 1990). A prospective payment
system (PPS) was introduced in 1983, transitioning Medicare reimbursement from a fee-forservice payment system to a per-admission flat rate payment system based on diagnosis related
groups (DRG). The new reimbursement system changed the fundamental management of patient
care in America (Rogers et al., 1990). The system created incentive for shorter hospital stays and
earlier discharge. Seven years after implementation of the DRG based PPS, a review by Rogers
et al. (1990), of the quality of patient care, concluded that the condition in which patients were
discharged from the hospital had been adversely effected. Patients were being discharged in
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unstable condition, “sicker-and-quicker.” Recommendations were made at that time, to begin a
systematic process to assess for discharge readiness (Kosecoff et al., 1990).
Nine years later in 1999, the Institute of Medicine Report To Err Is Human, revealed the
growing gaps in quality of care (Kohn, Corrigan, & Donaldson, 2000). Patients continued to be
discharged “sicker-and-quicker” with little incentive for quality (Kosecoff et al., 1990). Hospital
readmissions were soaring, healthcare was riddled with errors, and the health of the nation was
spiraling into an epidemic of obesity, diabetes, and heart disease (Fuster, 1999; Kohn et al.,
2000; Wang, Beydoun, Liang, Caballero, & Kumanyika, 2008; Zimmet, Alberti, & Shaw, 2001).
The Medicare Payment Advisory Commission (MedPAC) reported to Congress in 2007
that an estimated 17.6% of hospitalized Medicare patients are readmitted within 30 days, for an
estimated cost of 17 billion dollars annually. As much as 76% of readmissions were considered
avoidable (Forster, Murff, Peterson, Gandhi, & Bates, 2003; MedPAC, 2007). Unplanned
hospital readmissions were seen as an indicator of poor care and missed opportunity for better
coordination of care. Additionally, up to 20% of discharged hospital patients experience an
adverse event after discharge (Forster et al., 2003). Forster et al. (2003) determined that
approximately 60% of the adverse events were preventable or ameliorable, with system
problems contributing to all of the preventable and ameliorable adverse events. The most
common factor contributing to adverse events was poor communication with the primary
provider. Forster et al. (2003) identified four key areas of opportunity for improvement:
1.   Assessment and communication of unresolved problems at the time of discharge.
2.   Patient education regarding medications and other therapies.
3.   Monitoring of drug therapies after discharge.
4.   Monitoring of overall condition after discharge (p. 165).
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The realities of healthcare indicated that America needed a new vision for improved healthcare
performance.
In 2008 the Institute for Healthcare Improvement (IHI) outlined the Triple Aim
framework, a deliberate focus on three key healthcare goals: improved health of the population,
improved patient experience, and lower cost (Berwick, Nolan, & Whittington, 2008). The
authors were clear; it was imperative that all three goals be met in order for America to realize a
sustainable healthcare system.
In the wake of the 2008 financial crisis and recession, the United States faced soaring
health insurance costs, thousands of Americans without jobs, and millions losing insurance
coverage. In 2010 the Affordable Care Act (ACA) was signed into law (Burtless & Milusheva,
2012; Obama, 2010; Stolbert, Zeleny, & Hulse, 2010). The new legislation was designed to
enable access to affordable healthcare for all Americans. The ACA outlined provisions to
improve access to care, protect the benefits of Medicare recipients, improve quality in healthcare,
modernize the healthcare system, and decrease waste and fraud. The ACA was the first step in
the movement from a volume-based model of care to a population based model.
Population Health Management (PHM) represents a shift from the traditional disease
driven approach of illness management for individuals and groups, to a broader healthcare
perspective that considers the influence of determinants such as “social, economic, and physical
environments, personal health practices, individual capacity and coping skills, human biology,
early childhood development, and health services” (Dunn & Hayes, 1999, p. S7). Population
health encompasses the delivery of care in a manner that meets the needs of populations through
the lifespan and influences public policy to contribute to improved health care (Dunn & Hayes,
1999; Kindig & Stoddart, 2003). The foundation of PHM is improving health outcomes by
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engaging individuals in the responsibility of their own healthcare, and by engaging providers,
healthcare organizations, communities, business, and government in a coordinated fashion to
promote a healthier, medically supported population toward improved health outcomes (Fielding,
Kumanyika, & Manderscheid, 2014; Kindig & Stoddart, 2003). PHM is the Triple Aim
operationalized (Berwick, 2008; CMS, 2010).
Provisions for the healthcare reforms of the ACA of 2010 were designed to move
healthcare delivery toward the Triple Aim (Berwick, 2008; CMS, 2010). Legislation reform
included: penalties for 30-day hospital readmissions and hospital acquired complications,
measures to decrease cost, including bundled payments for end stage renal disease care, and
methods to decrease fraud and overpayment. The law also established the Medicare and
Medicaid Innovation Center to support ongoing development of new models of care and
payment methods (CMS, 2010; DeMichele, n.d.). Innovations rising from the ACA included
value-based purchasing, a payment system based on quality measures rather than volume,
provisions to reduce healthcare costs through the establishment of the Medicare shared savings
program, and the creation of accountable care organizations (ACO). Accountable care
organizations were to:
Create delivery systems that encourage and support teams of physicians, hospitals, and
other health care providers to collaboratively manage and coordinate care for Medicare
beneficiaries. If these providers meet certain quality and efficiency benchmarks, they may
receive a share of any savings from reducing duplicative services, improving productivity,
minimizing paperwork, or otherwise improving cost efficiency (CMS, 2010, p. 6).
The initial CMS innovative reimbursement models in the Medicare shared savings
program was the Bundled Payments for Care Improvement (BPCI) initiative (CMS, 2015a). This
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reimbursement model provided the financial framework to support the transition to PHM
(Kocher & Adashi, 2011). The BPCI initiative, now into the second phase, Model 2, involves a
single comprehensive reimbursement fee for an episode of care which is triggered by an acute
inpatient hospital admission. Reimbursement for the episode of care is based on the admitting
DRG diagnosis (CMS, 2015a; Kocher & Adashi, 2011). After discharge, all the healthcare needs
of the patient are considered a part of the initial episode of care for 90 days, thereby shifting the
responsibility of subsequent healthcare costs to the hospital (CMS, 2015a; Kocher & Adashi,
2011). Ultimately it becomes the duty of the hospital to control healthcare utilization costs and
ensure patient care is coordinated to provide optimal outcomes. The BPCI initiative promotes
PHM by establishing a financial framework for ACOs to decrease costs through heightened
primary care collaboration, implementation of preventative care, increased patient engagement,
efficient healthcare utilization and decreased waste. The goal of the BPCI initiative is increased
quality of care, improved patient outcomes and greater patient satisfaction (IHTT, 2012; Kocher,
Emanuel, & DeParle, 2010; Louis et al., 2014). The success of the BPCI initiative depends on
the effective control of costs and elimination of waste in healthcare resources (Kocher & Adashi,
2011; Larkin, 2014). A systematic process for identifying patients at risk for adverse outcomes
provides opportunity to implement evidence-based interventions to mitigate risk, coordinate care,
and effectively direct resources to those at greatest risk (IHTT, 2012; Louis et at., 2014; Tuso et
al., 2013). The LACE index is a simple and widely accepted tool developed to identify those at
risk for readmission after hospital discharge (van Walraven et al., 2010). Although the tool was
prepared to identify those at risk for readmission after hospital admission in order to help direct
effective coordination of care, this DNP quality improvement project involved the examination
and validation of the tool for use in the emergency department (ED).
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Problem Statement
The focus of healthcare across the nation is improved outcomes through a population
based model of care. Identifying those at risk for unplanned use of healthcare resources is needed
to mitigate risk, direct use of resources, and ensure effective coordination of care. A risk
assessment tool is needed to identify patients at risk for unplanned return to the emergency
department.
Evidence-based Initiative
This DNP project was done in the setting of a small, 58 bed acute care rural community
hospital in northern Indiana. In early 2015, CMS moved to the next step toward PHM with
release of model 2 of the BPCI initiative (CMS, 2015a). Enrollment into the new model was
elective, and the organization was selected to enroll in the initiative. The first step in preparing
for the BPCI initiative and the move toward PHM, was to conduct an organizational assessment
and develop a strategic plan to prepare for the change. Patient care processes were evaluated and
transitions of care targeted for redesign in order to improve the care coordination needed for
PHM. One of the first changes made was implementation of an evidence-based admission and
discharge process with daily multidisciplinary rounds (MDR) to facilitate communication and
collaborative discharge planning. The case management department was restructured to manage
the increased coordination needs. The strategic goal was to improve transitions of care in order to
minimize poor outcomes, decrease readmission or unplanned healthcare utilization, and guide
resource utilization (Tuso, 2013).
With an evidence-based discharge process in place, and Model 2 of the BPCI initiative
underway, the organization needed to integrate a readmission risk assessment tool. The LACE
index tool is the elegantly simple, evidence-based model derived and validated by van Walraven
et al. (2010) in Canada. The tool incorporates four variables which are easily retrieved from
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electronic medical records (EMR) or administrative data. When incorporated into an evidencebased discharge planning process, the tool has demonstrated effectiveness in decreasing 30-day
unplanned readmissions and adverse events at transitions of care (Tuso et al., 2013). The
simplicity and effectiveness of the tool made it useful in screening for risk of unplanned
readmission.
The LACE Index Tool: Literature Review
With the rising cost of healthcare, less than optimal health outcomes, passage of the ACA,
and major financial penalties looming, health care systems across the nation began instituting
effective ways to decrease hospital readmissions (Berwick et al., 2008; Kahn, 1990; Kocher &
Adashi, 2011). Finding an effective model to identify patients at risk for hospital readmission
and unplanned healthcare utilization became an ongoing effort. A systematic review of 26
published risk prediction models was completed by Kansagara et al. (2011). The authors found
that models using readily accessible administrative data were moderately predictive, c-statistic
ranged from 0.66 to 0.72. Although the predictive ability was moderate, high and low risk scores
were found to be associated with readmission rates in a clinically meaningful manner. The tool
was potentially useful to identify patients at risk for readmission or unplanned healthcare use,
and helpful in directing resources to those at risk. (Kansagara et al., 2011; Tuso, 2013).
The LACE index tool, derived and validated by van Walraven et al. (2010) included four
variables: Length of Stay of the index admission (L), Acuity of admission (A), Comorbidities as
measured by the Charlson co-morbidity (CCM) score (C), and Number of Emergency
Department (ED) visits in the previous six months (E). The study examined a cohort of 4,812
cognitively intact middle-aged medical and surgical patients discharged home. Almost 95% were
independent in activities of daily living and 75% had a CCM score of zero. The model was
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validated by a cohort of about 1,000,000 hospital patients discharged home. The cohort had a
mean age of 59.1 years and a mean co-morbidity score of 0.5. A follow up study established a
validated algorithm to stratify the scores to identify those at risk for poor outcomes or
readmission (Gruneir et al., 2011). Au et al. (2012) modified the LACE index incorporating age,
and examined the use of the modified LaCE index in heart failure patients, N = 59,652. The
modified index was found to have comparable discrimination with two, more complicated CMS
endorsed models.
The LACE model was established as one of the earliest, and most user friendly models
developed for evaluating risk for hospital readmission (Yu et al., 2015). The LACE index was
easy to use and had been validated in large studies across three countries for middle aged,
medical and surgical patients, age x̅ = 61.3 (vanWalraven et al., 2010). It remained reliable for
more complicated adult internal medicine patients, age x̅ = 65. A later study, expanded on the
LACE index with the addition of two variables, Number of Inpatient Medications, and Number
of Ambulatory Medications. The expanded LACE index study showed some improved
discrimination, c = 0.74 (Gildersleeve & Cooper, 2013). Two small studies showed the LACE
index to have less predictive ability in older adults, age x̅ = 81.1 and 85 respectively (BenChetrit, Chen-Shuali, Zimran, Munter, & Nesher, 2012; Cotter, Bhalla, Wallis, & Biram, 2012).
Kaiser Permanente, a large healthcare system in Southern California (KPSC), successfully
incorporated the LACE index risk assessment tool into a discharge planning bundle, as part of a
performance improvement for 300,000 hospital discharges (Tuso, 2013). The study showed a
decrease in readmissions from 12.8% to 11% in six months.
This DNP quality improvement project was developed as one component of the strategic
plan to move the organization to PHM and Model 2 of the BPCI Medicare initiative. The
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purpose of the project was to integrate the LACE risk assessment tool into the discharge
planning process to provide clarity and structure to patient risk assessment and coordination of
care at transitions.
Conceptual Models
As the United States moves toward PHM, the Triple Aim remains the tripartite
foundation of care (Berwick et al., 2008) with the provisions of the ACA providing the economic
structure to support the model (CMS, 2010; Kassler, Tomoyasu, & Conway, 2015). Populations
of patients with multiple medical comorbidities and complex social needs can be high utilizers of
healthcare resources and provide the greatest opportunity for improved coordination of care,
particularly at transitions (Arbaje et al., 2014; Donzé, Lipsitz, Bates, & Schnipper, 2013; Naylor
et al., 1999). Effective coordination of care, efficient healthcare utilization, and decreased
hospital admissions are the key to improved outcomes and shared cost savings (Burke, 2011;
Burke, Kripalani, Vasilevskis, & Schnipper, 2013; Kassler et al., 2015). Therefore, identifying
the factors associated with early or unplanned readmissions are important. This section examines
the Care Transitions Model which provided the theoretical framework to validate risk
assessment, guide coordination of care in the context of PHM, and focus the interventions
needed to reduce early readmissions.
Care Transitions Model: A Clinical Care Model
The Care Transitions conceptual model (see Figure 1) was developed by Arbaje et al,
(2008) from a retrospective cohort study involving a sample of 1,351 discharged patients. The
scientific underpinning provided by this model conceptualize the complexities of care transitions
and reinforce this DNP risk assessment project. Ultimately, the model guides the clinical process
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needed to identify the factors associated with risk, and informs the interventions needed to
impact unplanned readmissions.
Figure 1. Care Transitions Model

Figure 1. Factors affecting care transitions. From “Postdischarge environmental and
socioeconomic factors and the likelihood of early hospital readmission among communitydwelling Medicare beneficiaries,” by A. I. Arbaje et al., 2008, The Gerontologist, 48, p. 497.
Copyright 2008 by the Gerontological Society of America. Reprinted with permission.
The study examined four key constructs: socioeconomic status (SES), post discharge
environment (PDE), health status, and demographics. The constructs were further divided into
covariates to determine their impact on transitions of care. Three factors measured in the SES
construct were (a) education, (b) income, and (c) Medicaid participation. Seven factors measured
in the PDE construct were:
1.   Usual source of cares (USOC).
2.   Assistance to access care USOC.
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3.   Marital status.
4.   Living alone.
5.   Self-management ability.
6.   Unmet functional needs.
7.   Dwelling type.
The covariates measured were demographics and health status. From the model, a total of six
factors were significant predictors of risk for early readmission: (a) education; (b) living alone;
(c) self-management ability; (d) unmet functional needs; (e) length of stay of the index
admission; and (f) general health status. None of the demographic factors were found to be
significant predictors of risk for early readmission (Arbaje et al., 2008). The study also
identified, self-reported poor general health status to be associated with risk for early
readmission. The authors found that substituting the Charlson comorbidity score (CCM) could
reliably be substituted for self-reported general health status.
This model conceptually explains the factors and relationships within three key domains
of practice activity:
1.   Effective Population Health Management (PHM).
2.   Successful use of the BPCI initiative.
3.   Assessment of risk for unplanned healthcare resource utilization or readmission.
First, the model supports effective PHM by identifying the important factors that impact
positive patient care outcomes as well as critical areas of concern for patient care coordination.
Second, the model promotes successful use of the BPCI initiative by highlighting the factors
amenable to intervention for cost savings. Finally, the model conceptually supports the LACE
index as a tool to evaluate for risk of early readmission. The variables LOS of the index
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admission and CCM score were identified as important risk predictors in both the LACE index
tool and in the care transitions model.
A limitation of this model is the unclear impact that SES factor Income has on
readmissions. In the model, Medicaid use was used as surrogate for income, and did not
demonstrate a statistically significant association with readmission. van Walraven, Wong, &
Forster (2013) also found no clear association between income and early hospital readmission.
However, Tan, Low, Yang, and Lee (2013) found that patients with high LACE tended to be
associated with lower SES. Kangovi and Grande (2011) note that the socioeconomically
vulnerable experience increased hospital readmissions due to “limited access to socioeconomic
resources that enable self-care and to outpatient medical follow-up” (p. 1796). Additionally, the
socioeconomically vulnerable are less likely to receive timely follow up care and are more likely
to be referred to the emergency department. There is growing interest, and evidence of the
importance that social determinants and health disparities have on health and health behaviors
(Pampel, Krueger, & Denney, 2010). The study authors cite inadequate statistical power as a
potential explanation for lack of significance in the study and recognize income could still be an
important factor (Arbaje et al., 2008). Clinically, SES should not be disregarded, nor should it be
used as the sole indicator for dictating allocation of resources. Continued attention and
monitoring of patient need is necessary to ensure there is effective coordination of care
regardless of SES (Garg, Boynton-Jarrett, & Dworkin, 2016).
Application of the Care Transitions Model
The implications of this model are significant for PHM, the BPCI initiative, and the
LACE risk assessment project at the organization hosting this project. PHM includes the safe
transition of patients from one level of healthcare to another or the community. This model
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provided the framework for assessing factors found to be important for safe transitions. Arbaje et
al. (2008) identified and defined six factors predicting safe transitions and early readmission:
1.   Education. Not having high school diploma.
2.   Living alone. Having limited social support or inadequate access to caregivers.
3.   Limited self-management ability. Lack of ability or confidence in completing four
tasks: (a) identifying when medical care was needed; (b) identifying medication side
effects; (c) following self-care instructions; and (d) changing habits as recommended.
4.   Unmet functional needs. Limited ability to perform activities of daily living (ADLs)
such as walking, eating, bathing, dressing, transferring from a bed to a chair, using
the toilet. Unmet functional needs also included having limited abilities with
instrumental activities of daily living (IADLs) such as difficulty using the telephone,
preparing meals, performing housework, shopping, or managing finances and having
limited assistance or caregivers.
5.   Length of stay of the index admission, that is, proceeding the readmission.
6.   General health status, substituted by the CCM score.
The Transitions Model provides the framework for the success of the BPCI initiative by
adding evidence of the patient information needed in the resigned admission and discharge
process to effectively assess risk factors of readmission. The predictor factors can then be
addressed, to decrease the risk of early readmission, minimize poor outcomes, and decrease cost.
The Transitions Model also conceptually supports the LACE risk quality improvement
process as a component of the BPCI initiative. The process of intentional risk assessment
coupled with ongoing identification of SES and PDE factors associated with readmission,
provide a systematic, evidence based discharge process for managing the complex task of care
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transitions in a multidisciplinary fashion. Careful attention to patient needs, and effective
coordination of care are important for minimizing risk, improving patient outcomes, and
decreasing cost (Larkin, 2014; Soong et al., 2013; Tuso, 2013).
The Transitions Model provided the framework to guide risk assessment at transitions of
care, while the Critical Success Factor (CSF) model is the conceptual framework that provided
the scientific underpinnings guiding this quality initiative by explaining the phenomenon of risk
assessment in the context of readmissions and quality improvement in healthcare. The
framework explains the relationships tying this project to the BPCI initiative, transitions of care,
the ACA, PHM, and the national Triple Aim. The framework also provides the conceptual model
that guides implementation of this DNP quality initiative.
Critical Success Factor Model: Conceptual and Implementation Model
The CSF model has been used extensively in business administration and information
technology as part of strategic planning and is increasingly becoming utilized in healthcare (Eni,
1989). The CSF model guides programs and processes by focusing on the most essential factors
related to organizational success and outcomes. It is a model of choice for several reasons:
1.  

It is driven by organizational mission, vision, and goals (Eni, 1989);

2.  

It influences strategic planning (Leidecker & Bruno, 1984);

3.  

It directs attention, communication, and resources (Gates, 2010);

4.  

It is applied at multiple levels (Bullen & Rockart, 1981);

5.  

It is hierarchical in nature (Bullen & Rockart, 1981);

Critical success factors were introduced by Daniel in 1961 (as cited in Bullen & Rockart,
1981) when Daniel discussed the model in terms of the lack of adequate information available to
senior leadership for setting objectives, making strategic decisions, and measuring goals. The
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concept was expanded by Rockart in 1979 (as cited in Gates, 2010) as a guide for gathering the
information needed for decision making and strategic planning. Critical success factors (CSFs)
were defined by Daniel as the limited number, usually “three to six factors that determine
success...key jobs [that] must be done exceedingly well for a company to be successful” (as cited
in Gates, 2010, p. 9). Rockart explained that CSFs are about “defining and managing a set of
objectives that will lead to achieving the goals of the organization . . . about sorting the most
important things from the important things” (as cited by Eni, 1989, p. 13). CSFs are process
oriented; they guide communication, direct productivity, and inform resource usage; they are the
activities that should receive continuous attention from managers and leaders.
Driven by mission, vision, and goals. Vision is a broad statement of the contribution an
organization wishes to make to society and describes the organization’s general purpose. It
represents how the organization leaders and members want to impact their environment
(Lusthaus, Adrien, Anderson, Carden, & Montalvan, 2002). The vision is the standard used to
determine the effectiveness of the organization. Mission is an expression of how the organization
will operationalize or enact the vision. Mission “exists within the context of the vision”
(Lusthaus et al., 2002, p. 93). Mission guides the organization’s strategies, activities, programs,
and utilization of resources. Goals are the actions to be taken to fulfill the mission (see Figure 2)
“The CFS method results in an identified set of organizational actions that represent key
performance areas that are essential for the organization to accomplish its mission” (Gates, 2010,
p. 2).
Influences strategic planning. Strategic planning begins with strategic thinking at the
senior leadership level by establishing the vision, mission, and goals. It involves an assessment
of the current state of the organization and an identification of the desired future (Gates, 2010).
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The strategic plan defines the steps the organization will take to accomplish its mission and
achieve its goals. CSFs are a description of the actions or activities that must be done in order to
achieve success, they are concrete and specific, and they serve to provide the structure for the
strategic plan (see Figure 3). By identifying CSFs, it becomes clear where to focus attention,
resources, and time in order to achieve success. Therefore, they become the focus of the
communication needed for making decisions and tracking progress (Eni, 1989; Bullen &
Rockart, 1981).
Figure 2. CSF Relationship to Strategic Planning

Figure 2. CSF relationship with strategic planning elements. From Strategic planning with
critical success factors and future scenarios: An integrated strategic planning framework (p. 27),
by L. P. Gates, 2010, Pittsburg, PA: Carnegie-Mellon University, Software Engineering Institute.
Copyright 2010 by Carnegie Mellon University. Reprinted with permission.
Directs attention, communication, and resources. CSFs represent a limited number of
areas which must excel in order to achieve organizational success. CSFs are aligned with the
organization’s mission and vision, consequently they guide the organization’s strategies,
activities, programs, and resource utilization. Well defined CSFs are action oriented and
specific, providing direction regarding the “activities that must receive concentrated attention
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from management to ensure future success” (Eni, 1989, p. 13). CSFs are factors to ensure
success at any level of the organization, determining CSFs serve to direct the allocation of
resources to ensure success in each CSF
Figure 3. The Strategic Planning Process

Figure 3. The Strategic Process: Strategic Planning and Strategic Thinking. From Strategic
planning with critical success factors and future scenarios: An integrated strategic planning
framework (p. 22), by L. P. Gates, 2010, Pittsburg, PA: Carnegie-Mellon University, Software
Engineering Institute. Copyright 2010 by Carnegie Mellon University. Reprinted with
permission.
Applied at multiple levels. CSFs are the essential variables that will most affect the
success or failure toward the goals set by an industry, an organization, a division, a department,
or an individual leader (Eni, 1989). CSFs are specific to a situation, and they change as the
environment, the industry, the problems, and the opportunities change (See Figure 4). Each
industry has its own set of CSFs “determined by the characteristics of the industry itself” (Bullen
& Rockart, 1981, p. 14). CSFs at every level are influenced by unique environmental factors
which are beyond immediate control. At the industry level, environmental factors
include economy and national politics. CSFs are also influenced by temporal factors, issues that
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are out of the ordinary but temporary, such as natural disasters or sudden extreme changes in
personnel (Caralli, Stevens, Willke, & Wilson, 2004).
Figure 4. CSF Hierarchy

Figure 4. Critical Success Factor Hierarchy. From Strategic planning with critical success
factors and future scenarios: An integrated strategic planning framework (p. 10), by L. P. Gates,
2010, Pittsburg, PA: Carnegie-Mellon University, Software Engineering Institute. Copyright
2010 by Carnegie Mellon University. Reprinted with permission.
Driven from a hierarchy of sources. The CSFs at each level of the organization are
influenced by environmental and temporal factors, and also by the CSFs along the hierarchy.
(See Figure 5). The CSFs inherent to an industry, influence organizations within the industry and
becomes integrated into the strategic planning. Each organization has its own unique
environment and situation which impact the CSFs. The vision, mission, and goals of the whole
organization influence the CSFs of each division or unit. The activities, programs, and projects in
each division or unit affect the environment of the whole organization and contribute in turn to
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Figure 5. CSF Levels and Strategic Planning

Figure 5. Critical Success Factor Levels and Strategic Planning. From Strategic planning with
critical success factors and future scenarios: An integrated strategic planning framework (p. 26),
by L. P. Gates, 2010, Pittsburg, PA: Carnegie-Mellon University, Software Engineering Institute.
Copyright 2010 by Carnegie Mellon University. Reprinted with permission.
the overall success of the organization. Each activity and project in a department or unit has its
own particular environmental and temporal factors which affect the strategy, objective, goals and
CSFs. Additionally, individual leaders or managers have unique CSFs influenced by their role,
temporal factors, and the organizational hierarchy which guide the activities and projects in their
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department. At the individual and department level there tends to be less influence from industry
and environmental factors (Bullen & Rockart, 1981; Caralli et al., 2004; Gates, 2010).
Determining Critical Success Factors
CSFs are context specific, therefore there is no predetermined list of CSFs and no preset
algorithm for determining CSFs for a given situation. Instead, determining CSFs is a process.
Bullen & Rockart (1981) confidently declared that CSFs are routinely determined by leaders and
managers. Dobbins (2001) states that “managers leading the programs at any point in
development may identify what they believe to be, at that time, the most significant activities
upon which program success depends” (p. 48). Determining CSFs may begin as an intuitive
process, but when the CSFs are communicated, they become a part of the program, add value to
the program or process by explicitly conveying what is considered important. CSFs must be
analyzed periodically, adjusted as necessary, and evaluated with outcomes. They become a part
of the organization’s history, a component to be evaluated, measured, validated, and passed
along to add to the stability of the program (Caralli et al., 2004). Identifying and articulating
CSFs is a process to be learned, then the process is generalized to other projects and programs.
Application of the Critical Success Factor Model
At the industry level, healthcare across the nation has been facing decades of
skyrocketing health care costs, declining patient outcomes, and increasing fragmentation in care
(Forster et al., 2003; Kahn et al., 1990; Kohn, et al., 2000; Kosecoff et al., 1990). Nationally, the
critical success factor for improvement in healthcare and the health of populations has been
explicitly articulated through the IHI Triple Aim (Berwick et al., 2008). This national CSF
influences every organization in the industry and drives the transition of care from volume based
healthcare to PHM (CMS, 2010; Kassler, 2015). The national Triple Aim CSF has been
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impacted by a number of environmental factors, including the economic downturn of 2008 and
the ACA of 2010 (Catalano, 2009; CMS, 2010; Kassler, 2015; Obama, 2010). The BPCI
initiative, developed by the Innovation Center of the ACA, can be viewed as a CSF of the ACA
and the transition to PHM (CMS, 2015b; Kocher, & Adashi, 2011).
At the organizational level, the CSF for organizational success in the changing economic
and healthcare environment involves remaining in alignment with national factors through
implementation of the PHM strategy and successful adoption of the BPCI initiative. The BPCI
initiative in turn supports the corporate mission to deliver people centered care by 2020 (T.
Awald, personal communication, January 17, 2016).
At the local level, effective coordination of patient care is a CSF of the BPCI initiative. A
CSF for successful coordination of patient care includes systematic assessment of patient needs,
identification of risk for unplanned resource utilization, and application of evidence-based
interventions to help decrease the risk (Louis et al., 2014; Tuso et al, 2013). The LACE risk
assessment tool can be used to improve coordination of care and direct effective utilization of
healthcare resources. When those at risk for unplanned readmission are identified, interventions
to mitigate risk can be instituted. Some strategies discussed by Tuso (2013) to improve
coordination of care include: early follow up at a post hospital discharge clinic, establishment of
multidisciplinary complex patient care conferences, or timely consultation to palliative care or
hospice care. In instances of limited follow up options or other resources, the stratified risk score
can be used to prioritize use of resources (Tuso, 2013).
The CSF model, drawn from the domains of business administration and information
technology (IT), was a fitting framework for this DNP process improvement project and guided
the work in two important ways. First, the hierarchical nature in the framework provided the
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conceptual theory to explain the hierarchy of relationships inherent in healthcare. From this
framework, the factors driving the project can be identified by examining the national goals,
corporate mission, and organizational strategic planning. The project, in turn, affects the
successful coordination of patient care, effective use of resources for the organization, financial
implications for the corporation, and contributes to the goals of the Triple Aim at the national
level. The model sets the view of the potential for far reaching effects of the project in the
healthcare hierarchy (See Figure 6).
Figure 6. Application of the CSF Model with Strategic Planning

Figure 6. Application of the Critical Success Factor Model and Strategic Planning. Adapted from
Strategic planning with critical success factors and future scenarios: An integrated strategic
planning framework (p. 26), by L. P. Gates, 2010, Pittsburg, PA: Carnegie-Mellon University,
Software Engineering Institute. Copyright 2010 by Carnegie Mellon University. Adapted with
permission.
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Second, the CSF model provides the framework to guide implementation of the project.
Although the CSFs are unique to each context and individually identifies factors for the success
at that setting, the model has been studied extensively to guide project implementation (Müller &
Jugdev, 2012; Pinto and Slevin, 1987). Schultz, Slevin, and Pinto (1987) identified 10
overarching CSFs for successful implementation of projects and developed a broad theoretical
framework of important factors that must be addressed to achieve successful project
implementation (see Figure 7). This framework has increasing acceptance in healthcare and is a
meaningful model for DNP project implementation (Moran, Burson, & Conrad, 2014).
Figure 7. Ten Key Factors of the Project Implementation Profile

Figure 7. Ten Key Factors of the Project Implementation Profile. From “Critical factors in
successful project implementation,” by J. K. Pinto and D. P. Slevin, 1987, IEEE Transactions on
Engineering Management, p. 26. Copyright 1984 by Randall L. Schultz and Dennis P. Slevin.
Reprinted with permission.
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Limitations and strengths of the Model
A limitation of the model is the ambiguity of determining CSFs. Intuition and insight
varies among leaders, consequently precise determination of CSFs and articulation of factors can
be inconsistent. However, despite the limitation “CSFs are powerful because they make explicit
those things that a manager intuitively, repeatedly, and even perhaps accidentally knows and
does (or should do) to stay competitive” (Caralli et al. 2004, p. 12). When CSFs are intentionally
expressed they become very specific to the organization, environment, and individual. Caralli et
al. (2004) explain, the process of determining, monitoring, validating, and evaluating CSFs add
strength and continuity to the program.
Organizational Assessment
At the host organization, the potential for cost avoidance and shared cost savings will be
realized from decreased readmissions and unplanned utilization of resources that result from
effective coordination of patient care. The implication of successful implementation of the BPCI
initiative locally will be strengthened financial stability, improved patient outcomes, and role
modeling of this innovative model of care to other facilities within the corporation and the
healthcare community at large.
The BPCI initiative also carries increased financial risk if healthcare cost reductions are
not realized. Organizational needs for successful adoption of Model 2 of the initiative include (a)
strategic planning at the organizational level to ensure processes are in place to provide for the
health needs of the population throughout the continuum of care; (b) comprehensive assessment
of patient social and environmental needs of patients at the clinical level to ensure safe
transitions, optimal coordination of care, and prevention of early readmissions (Larkin, 2014);
and (c) application of the risk assessment tool to help minimize organizational financial risk
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through optimal use of healthcare resources by focused attention to patients at greatest risk for
unplanned use of healthcare resources.
SWOT Analysis
The SWOT analysis is a tool used extensively in business, industry, service, and healthcare for
strategic planning (Helms & Nixon, 2010). The tool is useful for analyzing the internal and
external environment prior to implementation of new processes to identify favorable and
Table 1. SWOT Analysis
Strengths
LACE Project

Weaknesses
LACE Project

Tool simple to use.
Components retrievable from EMR or
administrative data.
BPCI Initiative
Effective senior leadership.
Insightful strategic planning.
Financially stable organization.

Moderate discrimination.
BPCI Initiative
Small organization with limited
resources to handle additional
responsibilities of new processes.
Limited capacity for large volumes.

Opportunities
LACE Project
Improved patient care outcomes.
Decreased healthcare costs.

Threats
LACE Project
Inconsistent use of the tool.
Ineffective integration into EMR.
Small organization with many changes.

BPCI Initiative
Improved organizational communication
and collaborative care.
Staff buy-in through the development of
the new BPCI processes.
Enhanced staff commitment to the
organization mission and vision due to an
increased understanding of the process.

BPCI Initiative
Inadequate buy-in and participation of
Hospitalists and inpatient staff or
outpatient providers.
Inadequate case management to meet
patient needs.
Ineffective stewardship of current
resources.
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unfavorable issues in order to minimize risks and optimize outcomes (Helms, Moore, &
Ahmadi,2008). This SWOT analysis reviewed the factors important to the LACE risk assessment
quality improvement project as well as factors from the comprehensive BPCI initiative (see
Table 1).
Project Plan
In the 2011 report, The Future of Nursing: Leading Change, Advancing Health, the
Institute of Medicine (IOM) acknowledged many challenges facing healthcare today:
management of chronic conditions, shortages in access to primary care, concerns for effective
coordination of care and safe transitional care, disease prevention and wellness promotion to
name a few. The report also recognized that “most of the near-term challenges identified in the
ACA speak to traditional and current strengths of the nursing profession in care coordination,
health promotion, and quality improvement” (IOM, 2011, p. xi ). The report called for nursing
education to
better prepare them [nurses] to deliver patient-centered, equitable, safe, high-quality
health care services; engage with physicians and other health care professionals to deliver
efficient and effective care; and assume leadership roles in the redesign of the health care
system” (IOM, 2011, p. xi ).
This DNP quality improvement project represents one response to this call.
Purpose of Project with Objectives
The purpose of this DNP quality improvement project was to complement the BPCI
initiative within the local organization by integrating the evidence-based LACE risk assessment
tool into the plan of care for inpatient BPCI Medicare recipients in order to improve patient
outcomes and decrease unplanned hospital readmissions.
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The initial project included two primary objectives:
1.   Integrate the LACE assessment tool to the routine patient care processes in order to
provide a systematic, structured risk assessment to identify those at risk for readmission
and to direct utilization of resource for those at high risk.
2.   Automate calculation of the LACE score from patient EMR and administrative data to
facilitate retrieval of data for monitoring and evaluation of outcomes.
Type of Project
At the core of healthcare reform in America is the effort to provide high-quality,
affordable care to all Americans (U.S. Department of Health and Human Services, 2011). Lynn
et al. (2007) identifies quality improvement as an integral and essential part of high quality
patient care. In recent years there has been ongoing debate surrounding the boundaries of
research and quality improvement (Lynn et al., 2007; Melnyk & Fineout-Overholt, 2015).
Quality improvement is a team-based activity that involves the examination of current practice to
determine effectiveness and apply best practice intended to improve outcomes (Newhouse, Pettit,
Poe, & Rocco, 2006). Quality improvement has been defined as “systematic, data-guided
activities designed to bring about immediate improvements in health care delivery in particular
settings” (Lynn et al., 2007, p. 666). Alternatively, research extends current knowledge and
applies testing new or modified approaches to care (Newhouse, et al, 2006). This DNP project
employed a multidisciplinary quality improvement process to enhance coordination of care and
improve patient outcomes.
Setting and Resources
Enrollment into Model 2 of the BPCI initiative occurred in March 2015. The initiative is
designed to promote PHM and improved patient outcomes through improved coordination of
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care and shared cost savings. Seven DRGs were included in the initiative, potentially capturing

up to 80% of the inpatient hospital population. The new reimbursement model represents a
significant change from the traditional reimbursement model with a major shift in financial risk.
Leading up to the initiation of the BPCI initiative, an extensive strategic plan was put in
place to build on the existing inpatient program in order to align patient care with PHM
strategies. Included in the strategic plan were five new patient care programs: (a) Hospitalist
driven high risk discharge transition clinic; (b) pulmonary outpatient care clinic; (c) preoperative surgery clearance clinic; (d) limited swing bed inpatient program; and (e) clinical
decision unit. The LACE risk assessment project supplemented the strategic programs through
systematic assessment of patient risk for readmission to ensure effective appropriation of follow
up care and resources (Kansagara et al., 2011; Tuso, 2013).
Although provisions of the ACA included modernization of the healthcare infrastructure
through EMR (CMS, 2010) many challenges remain. This project faced the same interoperability
challenges found throughout healthcare (Kellermann & Jones, 2013). The technical limitations
facing this DNP quality improvement project were relative to the lack of interoperability within
the EMR and administrative systems needed to calculate the LACE index score. One objective of
the project was to automate calculation of the LACE index score with a method to retrieve scores
from the administrative database in order to facilitate outcomes evaluation.
There are three separate data systems operating in the local organization, the electronic
patient medical record system, the administrative database, and a clinical documentation coding
system. Although portions of data elements needed to calculate the LACE score are present in
each system, there is limited interface between the systems. Additionally, there is lack of direct
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access to the administrative database and limited advanced technical support to develop an
automated process. Accomplishing this technical task needed access to patient data from all three
data systems and collaboration with a data warehousing expert.
Design for the Evidence-based Initiative
The method for implementation of this DNP quality improvement project follows the
Project Implementation Profile (PIP), a method built on the CSF model. The CSF model was
initially developed to improve communication, strategic planning and organizational success
(Bullen & Rockart, 1981; Gates, 2010; Leidecker & Bruno, 1984). Pinto and Slevin (1987)
recognized the critical success factor model as useful for project implementation. They also
identified the need for greater structure in the model to make it “predictive of successful project
management” (Pinto and Slevin, 1987, p. 22).
The PIP method was developed by identifying ten CSFs necessary for successful project
implementation. The CSFs were found to be sequential, making it useful for moving a project
through the implementation process in a systematic fashion and to help identify where a project
stands in terms of the lifecycle of the project (Finch, 2003; Pinto, 1990; Pinto & Slevin, 1987).
Four Stages of the Project Implementation Profile
The ten project CSFs of the PIP method are further divided into four project stages:
planning, operationalization, continuing, and close out (Moran et al., 2014; Pinto & Slevin,
1987). Three of the stages tend to be sequential and one stage is ongoing throughout the lifecycle
of the project (Finch, 2003; Moran et al., 2014; Pinto & Slevin, 1987). Within the stages are the
ten factors that make up the CSFs of project management. Each of the stages and factors is
discussed.
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Stage one: planning. Stage one begins with three planning factors, they are: mission,
management support, and schedule/plan.
Mission. Establishing a clear mission is the first CSF for project implementation. Project
mission is what gives clarity and purpose to the project. It communicates alignment of the project
with the mission goals of the organization and allows confirmation of feasibility of the project.
(Pinto, 1990; Pinto & Slevin, 1987).
The mission of the local organization and the corporation explicitly includes a
commitment to delivering people centered healthcare. Integration of a PHM strategy aligns with
this mission, and the BPCI initiative represents a reimbursement model supporting the PHM
strategy, and is targeted to lead to higher quality and more coordinated care at a lower cost. The
cost savings occurs through engagement of patients and providers to ensure appropriate
utilization of resources, improved patient care coordination and reduced waste (Kripalani,
Theobald, Anctil, & Vasilevskis, 2014).
The mission of the LACE risk assessment project aligns with the mission of the
organization, and serves as an important CSF in the BPCI initiative. Risk assessment offers an
objective and consistent way to identify those with high healthcare needs and risk for unplanned
readmission, and embraces the PHM strategy by facilitating increased inter-disciplinary
collaboration, safe transitions, and enhanced chronic illness management, with a focus on
improved patient outcomes.
Management support.
The next factor in the PIP method includes securing top management or senior leadership
support. Support is essential for the allocation of resources and for the ultimate acceptance or
rejection of the project (Pinto & Slevin, 987). From the earliest days of strategic planning for the
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BPCI initiative, senior leadership recognized necessity for risk assessment. With the organization
actively enrolled in Model 2 of the BPCI initiative there is an established commitment to a
transition to PHM. A systematic process for assessing and mitigating readmission risk is a
critical factor in the success of the BPCI initiative. The value of incorporating the LACE risk
assessment tool was identified as:
1.   Systematically identifying the Medicare BPCI patients and informing the patient care
team.
2.   Communicating patient needs and risks to the care team in order to promote optimum
coordination of care.
3.   Adding clarity to the BPCI activities by identifying those needing high grade intervention
to mitigate risk of adverse outcomes or readmission. Ultimately, directs resources to
those at highest risk.
The most effective way to consistently obtain accurate scores is to automate the calculation
and integrate the calculated score to the administrative database for evaluation of outcomes. The
local organization did not have mechanism automating the LACE calculation in the electronic
patient medical record system, the administrative database, or the clinical documentation coding
system. There is minimal interoperability between the three separate data systems, and the
organization does not have ready accessibility to data warehousing and programming expertise.
Therefore, exploring ways to automate the process required senior leadership commitment and
resources to allow access to the electronic records and databases to retrieve the information
needed for the calculation.
Schedule/plan. The third factor of the PIP method is developing the details of the plan
with timeline for the project. Schedule/plan refers to articulation of the project details, timeline,
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equipment, and personnel needs. The groundwork and indication for this process improvement
project occurred when the organization enrolled in the BPCI initiative early in 2015 and risk
assessment was included as a part of the strategic plan to support success of the initiative.
This project was to integrate the LACE risk assessment tool into the BPCI initiative, the
patient care workflow, and the coordination of care. The schedule/plan is driven by the following
questions:
1.   Can the BPCI participants be consistently identified?
2.   Can the LACE index score be reliably calculated?
3.   Can the tool be validated for the local population for 30-day readmissions?
4.   Can the tool be used reliably to predict 90-day readmissions?
5.   Do the scores define level of risk?
6.   How will the risk assessment process be imbedded into the patient care workflow?
After the mission of the project was clarified and senior leadership support secured,
developing a schedule and plan for this project aligned with the PIP stages of project
implementation. The essential activities of each stage are discussed and the projected steps, with
timeline of the project implementation reviewed.
Stage two: operationalization. Stage two begins the operational stage of the project. The
three factors of this stage are client consultation, personnel selection, and technical tasks (Pinto,
1990; Pinto & Slevin, 1987).
Client consultation. Key stakeholder input is the essential concept of client consultation,
ensuring that the appropriate stakeholders have been identified and engaged in the planning
process. Pinto and Slevin (1987) note that engagement, participation, and enthusiasm of the stake
holders has an important impact on their support and acceptance of the project. The needs of the
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stakeholders must be met for project support to occur (Pinto & Slevin, 1987). Ongoing
interaction is important to ensure all the stakeholders understand how the process changes will
impact their work flow and patient care. Engagement involved soliciting input and
recommendations from the stakeholders, understanding their needs and confirming their
expectations. As the project progressed, it was necessary to have regular communication and
collaboration to ensure that the project fit with the daily workflow of patient care (Finch, 2003).
Networking with key stakeholders and facilitating communication between departments was a
major part of this project (Pinto, 1990).
The key stakeholders for this project were the case managers; they coordinate discharge
planning, have the greatest understanding of the BPCI initiative, and the most insight into the
need for risk assessment. Continued engagement of the case managers was necessary to ensure
sustainability and acceptance of the project. Other important stakeholders included the manager
of the medical/surgical unit, the staff nurses, and the Hospitalist providers.
The unit manager coordinated overall education of the staff nurses, ensured consistency
and quality in patient care processes, and directed the scheduling of the staff. The LACE risk
assessment tool was to be integrated into the workflow on the unit. The staff nurses provided
front line implementation of the risk assessment process. Changes made to the patient care
workflow were all nursing dependent.
The Hospitalists are stakeholders in the LACE risk assessment as it influences decisions
in patient care, communication with other providers, interactions with patients and families, as
well as planning and timing of patient transitions of care. The findings of the LACE score
informed how healthcare resources would be utilized in planning and coordinating the patients’
transition from the hospital.
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Personnel selection. Personnel selection requires selecting team members with necessary
skills and commitment to develop and implement the process (Pinto & Slevin, 1987). For this
quality improvement project, personnel issues revolved around two separate skill sets,
individuals with clinical skills and individuals with technical skills. Clinical skills are needed to
understand population health management, safe transitions of care, and coordination of care.
Technical skills are needed to extract necessary data from the EMR and the administrative
database to calculate the LACE score and track outcomes.
Technical tasks. Technical tasks include having necessary personnel and technology. In
the current healthcare environment of large data and limited interoperability, attention to the
technical task is critical (Moran et al., 2014; Pinto & Slevin, 1987). As indicated in the PIP
implementation method, technical tasks were found to be a critical success factor for this quality
improvement project. Discussions regarding the resources needed to automate calculation of the
LACE score centered on the lack of ability to apply this process in the patient EMR where the
bulk of the necessary data was housed. The next step was to examine the administrative
database, and the clinical documentation coding system to assess if the information needed for
LACE score calculation was retrievable there. Since there is no automated calculation of the
LACE index score, a data set including all hospital encounters for the previous twelve months
was manually extracted and obtained in the form of a spreadsheet.
The data elements needed to calculate the LACE score included:
1.   Date of admission and date of discharge, to determine LOS.
2.   Patient admission orders to find acuity of admission, inpatient vs. observation.
3.   List of history of patient diagnoses list by ICD code to calculate the CCM score.
4.   All patient encounters for the previous 6 months to find number ED visits.
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5.   Admitting ICD code which contributes to the CCM score.
For this quality improvement process, the data specialist from the organization extracted
twelve months of retrospective data for the initial portion of the plan, from the administrative
database and made it available in the form of a spreadsheet file. The sample data included all
hospital encounters from January 1, 2015 to December 31, 2015. A LACE score calculation was
not available in any of the data systems, therefore a data warehousing expert was engaged to
export the manually extracted data into an external database. An automated calculation of the
LACE scores for each encounter in the timeframe of the study was done using the Apache
Groovy programing language, an open source language and a registered trademark of the Apache
Software Foundation.
Automating the LACE score calculation from the extracted data required identifying the
ICD codes that define the Charlson comorbidity (CCM) score. Additionally, in October 2015 the
transition from ICD-9 to ICD-10 occurred, consequently the historical data set of encounters
from January 2015 to December 2015 contained entries from both sets of codes. Sundararajan et
al. (2004) and Quan et al. (2005) developed coding algorithms to determine the ICD-9 and ICD10 codes that define the CCM score. The ICD-9 and ICD-10 algorithm for the CCM score
developed by Quan et al. (2005) was used in the program to calculate the LACE risk assessment
score.
The data set obtained included 17,603 patient encounters from January 01, 2015 to
December 31, 2015. The data set included all encounters for 12 months, it was necessary to
reduce the data set to include only Medicare patients, the admissions of interest to this study.
When the process to reduce the data to include only variables of interest to this study was
completed, the number of patient encounters in the new data set was 2,971. However, since
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improved coordination of care and reduced readmissions is the objective for all patients, and in
order to enhance robust data analysis, all adult encounters were included in the study. However,
the participants specifically included in the BPCI initiative are described in Appendix A.
Stage three: continuing. The three factors of Stage three that are continuous throughout
the life of the project include monitoring and feedback, communication, and troubleshooting.
Monitoring and Feedback. Monitoring and feedback are the critical factors of project
progress and allows for anticipation of unexpected problems or obstacles. It involves maintaining
ongoing feedback from project personnel on how they see the progress of the project in relation
to plans and projections. Although the scope of the BPCI initiative is extensive within the local
organization, this DNP process improvement represents a single component, which contributes
to the larger initiative. The project required ongoing communication and collaboration with the
key stakeholders, but only involved additional project personnel periodically, for brief tasks.
Communication. Pinto and Slevin (1987) explain that effective communication creates
“an atmosphere for successful project implementation” (p. 25). Communication is essential
within the project team, with the stakeholders, with senior leadership, with experts, and between
departments. Communication is about managing expectations, discussing problems and
solutions, and ensuring that there is adequate transfer and exchange of information. Open
communication within the team and within the organization allows for creativity, helps prevent
burnout in the team, and encourages best practice (Fink, 2013; Pinto, 1990).
The bulk of ongoing communication primarily revolved around interaction with key
stakeholders. Conversations with case managers and unit managers were needed to clarify
workflows, reassess needs, and share update on progress. Monthly BPCI steering committee
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meetings provided an important forum for clarifying systems issues and communicating the
status of the project.
Troubleshooting. Problems and unexpected variations or delays are to be expected in any
project. Troubleshooting must be built into the implementation process by continuously
monitoring for problems or deviation in plans so early interventions can be initiated to minimize
delay and minimize risk of project failure. Attention to this factor also includes networking with
experts or specialists in the organization to offer insight or suggestions for potential problems
and potential solutions (Finch, 2003; Pinto, 1990; Pinto & Slevin, 1987). For this project,
troubleshooting was expected to center primarily around workflow and technical issues.
Connecting with external experts was necessary to determine effective ways obtain data and
develop an automated process to calculate scores.
Once the process for calculating the LACE score was determined, troubleshooting was
done in collaboration with the Chief Nursing Officer/Chief Operating Officer (CNO/COO) to
establish a workflow for portions of the process that could not be automated. Two important
steps that required early troubleshooting were obtaining a working ICD-10 admitting diagnosis
and entering that diagnosis into the administrative database. The ICD codes retrieved from the
administrative database to calculate the CCM score and LACE score are drawn from the
patient’s historical diagnoses coded into each encounter and the admitting ICD diagnosis. The
official coding of hospital diagnoses occurs up to two weeks after a patient is discharged.
Therefore, any diagnosis codes new to an admission may not be captured in the LACE score
calculation. The workable resolution to this issue involved generating a daily report of the
working diagnoses codes generated from the ED encounter for new admissions. Entering the
working diagnosis code into the administrative database was added to unit clerk’s work routine.
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This solution ensured that the primary admitting diagnosis was captured. However, this solution
could not capture any new diagnosis codes generated during the hospital stay. The projected plan
for application of the LACE risk assessment quality improvement project included a recalculation of the LACE risk score at discharge. Care was taken to ensure that calculation of the
final LACE score included new codes assigned during the hospital.
Plans for a short pilot run of the risk assessment process was arranged, to look for
potential troubles. Effort was made to maintain regular communication with stakeholders,
anticipate problems, and search for acceptable solutions early.
Stage four: close out. Stage four contains a single vital factor, client acceptance. The
final factor of any project represents more than successful progression through the stages of
project implementation or completion of all the other CSF factors. Client acceptance represents
end-user satisfaction.
Client acceptance. Utilization and sustainability of the project depends on stakeholder
acceptance or perceived usefulness of the final product. Stakeholder communication,
engagement, and shared ownership is vital to acceptance of the final product (Pinto, 1990; Pinto
& Slevin, 1987). Articulating the definition of success during the planning process is one step in
identifying success. Ultimately, if the stakeholders do not find the tool meaningful, the process is
unlikely to be sustained or considered successful. For this project, client acceptance would be
defined as implementation and routine use of the LACE tool by case management, nursing, and
Hospitalists. The process could be considered successful when:
1.   It was integrated into the general patient care workflow.
2.   It facilitated coordination of care by alerting the care team of those at high risk for
readmission.
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3.   It effectively informed the use of healthcare resources by identifying those needing early
post hospital follow up at the discharge clinic.
Initially, acceptance appeared to be the factor defining the general character of the
project, however, troubleshooting became the most critical factor for the project.
Participants
Medicare patients become a part of the BPCI initiative by virtue of their admitting DRG
code. This LACE risk assessment quality initiative is designed to improve coordination of care
for those patients with a primary DRG codes targeted in the BPCI initiative (see Appendix A).
Participants in the BPCI initiative are informed of the plan for improved coordination of care
explained, and consent for enrollment is attempted. However, the consent process must be done
with care, as the patient can refuse to participate, but still automatically becomes a part of the
BPCI initiative based their diagnosis. The organization is responsible for the healthcare costs of
the participants for 90 days, regardless of whether or not the patient consents to engagement or
participation. The onus is on the case management team to present the plan in a positive manner
by emphasizing the value of the program.
Ethics and Human Subjects Protection
All DNP projects require human subject determination from the University Human
Research Review Committee (HRRC) prior to implementation. Human subject determination
was also obtained from the organization. This DNP project was determined by the HRRC at the
University and the organization, to be a quality initiative and did not require additional internal
Institutional Review Board (IRB) approval. Additionally, authorization was received from the
organization in which this DNP project was implemented; this DNP project was deemed to be a
quality improvement project and required no formal IRB.
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Planned Steps for Implementation of Project and Timeline
The following outline explains the steps for implementation of the original plan for this
DNP quality improvement project along with the project timeline (see Table 2).
1.   Needs established. Enrollment into model 2 of the BPCI initiative precipitated need for a
tool objectively assess for risk of readmission, identify patient needs, and guide resource
utilization.
2.   Population of interest identified. This quality improvement process was initially designed
for Medicare participants in the BPCI initiative by virtue of their admitting ICD-10
diagnosis, however, all adult patient encounters were included in the project.
3.   Tool selection. A process to assess for readmission risk was determined to be a critical
factor in the success of the BPCI initiative and the transition to PHM. The evidence based
LACE index risk assessment tool was selected because of its simplicity and evidence of
effectiveness when applied to the admission and discharge processes.
4.   Outcomes established. Outcomes, in this project, were centered around the Triple Aim.
Identification of risk is designed to improve coordination of care, improves outcomes,
decreases cost, and improve patient experience, meeting the Triple Aim goals.
5.   Key stakeholders identified. This project, as a component of the BPCI initiative impacts
all patient care processes. Therefore, stakeholders range from frontline patient caregivers,
department managers, and providers to senior leaders. Networking and collaborating with
all the stakeholders to the project throughout the organization is required for the success
of the project.
6.   Retrieval of historical administrative data. Obtaining access to 12 months data was
designed for preliminary examination of the population of interest and validation of the
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tool for this setting. Data for a total of 2,063 adult inpatients was obtained and all ICD-9
codes were transitioned to ICD-10.
7.   Calculate the LACE score. The components of the LACE score were determined to be
available in the administrative database. A major component of the project was to
establish a mechanism to automate calculation of the LACE index score to ensure
accuracy and facilitate evaluation of outcomes.
8.   Analyze historical patient data to validate the tool for the local population. The LACE
tool was developed and validated with a population in Canada. Analyzing historical
patient data provides opportunity to validate the tool for the local population.
9.   Validate the tool for use in predicting 90-day readmissions. The LACE tool was
developed and validated to predict 30-day readmission. Analyzing 12 months of
historical data allowed a preliminary determination of the validity of the tool for
predicting 90-day readmissions.
10.  Analyze data to validate the risk score stratifications. Using historical patient data, the
stratified thresholds could be examined to optimize 90-day predictions.
11.  Creation of workflow. A new workflow process to integrate the tool was done through
collaboration with stakeholders (See Appendix B). Steps were outlined to integrate the
quality improvement process into the patient care workflow to ensure sustainability.
12.  Education for key stakeholders. Education relative to the purpose, benefits, the process
around the LACE risk assessment tool was created to help ensure user understanding and
acceptance of the tool and the project.
13.  Interventions to minimize risk. An important part of this quality improvement project was
to confirm the feasibility of using the tool to predict readmissions. Once feasibility
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confirmed, evidence-based interventions recommended to mitigate risk.
14.  A pilot test. A pilot of the tool was planned, to monitor for potential problems.
15.  Implementation of the tool. After establishing workflow, arrangements were made for
final implementation of the LACE tool risk assessment tool.
16.  Disseminate process results. New knowledge generated from the implementation of the
process was to be disseminated to allow transfer of knowledge to other settings.
Table 2 Project Timeline
TIMELINE ®
TASK ¯

Week
3
1/241/30

Week
4
1/312/6

Week 5
2/72/13

Week 6
2/142/20

Week 5
2/212/27

Week 8
2/28-3/5

Week
10
3/133/19

Week
11
3/203/26

Week
12/13
3/274/9

Week
14
4/104/16

Week
15
4/174/21

Develop steps for
tool utilization and
data collection
Begin identifying a
mechanism for
calculating score
Clarify outcomes
and design the plan
for data collection
Assess admit and
discharge process
Introduce education
around LACE tool
utilization
Determine risk
mitigating
interventions
Begin LACE tool
pilot test
Begin assessing
outcomes of LACE
pilot
Implement LACE
tool
Begin evaluating
outcomes
Poster presentation
for disseminating
early outcomes
(Week 9: 3/6-3/12; Spring Break)

Project Outcome Measures
Because the LACE risk assessment project is a component of the BPCI initiative and the
transition to PHM, ultimately the project outcomes were to be measured as part of the broader
BPCI initiative and the Triple Aim outcomes. As explained by the Critical Success Factor
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framework, the planned programs, such as the LACE risk assessment project, are factors
impacting the success the whole organization and the BPCI initiative through improved
coordination of care. Improved coordination of care subsequently influences patient experience,
cost, and health outcomes. Data for outcomes evaluation was to be tracked through the
administrative database. Outcomes to be evaluated included Patient experience, Cost, and Health
outcomes. Each variable is discussed below.
Patient experience. Evaluation of patient experience and improved patient satisfaction is
determined by the Hospital Consumer Assessment of Healthcare Providers and Systems
(HCAHPS) scores. The HCAHPS survey is a national standardized data collection instrument
established in 2006 to measure the patient perspective and satisfaction with hospital care (CMS,
2014). Outcomes related to HCAHPS scores was to be assessed by comparing pre and post
intervention scores with independent t-test analysis.
Cost. Decreased cost is measured by decreased readmissions, decreased LOS, increased
number of discharges before noon, prevented readmissions, cost per patient day by DRG,
improved productivity. Discharges before noon, is an organizational goal established one year
ago and considered a measure of cost. It is also considered an indicator of effective coordination
of care and positive patient experience. Discharges before noon are reported in terms of
frequencies and percentages. Productivity scorecards are ongoing standard corporate measures.
The scorecards are disseminated monthly. The impact on productivity was to be evaluated before
and after implementation of the risk assessment process.
Health outcomes. Improved patient health outcomes were to be evaluated through
assessment of the number of unplanned hospital and ED readmissions, number of admissions
based on level of risk stratification, mortality, cost per case by DRG, number of prevented
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readmission, utilization of risk mitigating interventions, and improved quality measures.
Organizational quality measures could be tracked using corporate quality scorecards.
Cost Analysis
As an ACO member, the organization elected to participate in Model 2 of the BPCI
initiative with seven DRGs enrolled under the program. This represented a projected 80% of the
inpatient population. Under the BPCI initiative, organizations enter into payment arrangements
that include financial and performance accountability for episodes of care triggered by an acute
inpatient hospital admission. The reimbursement arrangement is based on the admitting DRG
and is active up to 90 days after discharge. The BPCI model is targeted to lead to higher quality
and more coordinated care at a lower cost. The success of this strategy with shared cost savings
requires strategic planning with implementation of evidence-based processes that focuses on
improved planning and coordination of care, reduced readmissions, decrease unplanned use of
healthcare resources, and engagement of patients and providers (Kripalani et al., 2014).
In 2014, the organization saw more than 200 unplanned 30-day hospital readmissions,
equating to 4.4 million dollars in charges. Reducing unplanned readmissions represents an
opportunity for potential cost savings and improved coordination of care. In early 2015, the
redesigned evidence-based discharge planning process was initiated to improve coordination of
care at discharge. Integration of the LACE risk assessment tool into the discharge planning
process is designed to provide a framework for improving coordination of care.
Project Implementation
One objective of the project was to automate calculation of the LACE risk assessment
score. After extensive discussions with the CNO/COO, the data specialist, and in collaboration
with a data warehousing specialist, it was determined that calculation of the score could not be
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done with the organization’s current EMR. There were inadequate resources and limited interest,
at that time to undertake the major hardware and software changes needed to automate the
calculation. Leadership in the organization determined that manual calculation of the scores
could be done on paper and was sufficient to meet the needs of the BPCI initiative. The scores
going forward would be calculated on a paper worksheet and entered into the administrative
database. After the initial LACE scores are calculated from the retrieved data, analysis would be
done to compare the recommended risk stratification identified in the literature with the local
population.
Preparing to Implement LACE Tool
Implementation of the LACE risk assessment project improvement process was one
component of the larger strategic plan in the BPCI initiative. An evidence based discharge
process had recently been implemented. Five other programs under development as part of the
strategic plan included (a) Hospitalist driven high risk discharge transition clinic; (b) a
pulmonary outpatient care clinic; (c) a pre-operative surgery clearance clinic; (d) a limited swing
bed inpatient program; and (e) a clinical decision unit. The development of all five programs was
underway concurrently. The BPCI steering committee meet regularly to discuss the progress for
the start of the five new programs. The LACE risk assessment process was intended to help
identify patients at risk for early readmission and guide utilization of the discharge transition
clinic, which was scheduled to open later in the season. Despite extensive planning, this project
underwent several revisions due to difficulties in implementation. Each iteration of the
implementation is described in the next section.
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Delayed Implementation: Plan A
Plans to begin implementation of the LACE risk assessment tool stayed on schedule until
implementation of the pilot test. The unit manager felt the pilot was unnecessary, she reported
that the short pilot trial of the LACE tool about six months earlier was sufficient. The steering
committee agreed, and plans were made to proceed with live implementation of the LACE risk
assessment process the next month. Implementation of the process was delayed again the
following month when the unit manager voiced concern that without the discharge transition
clinic in operation, discharge planning and care coordination for high risk patients would not
differ from current practice. Consequently, the manager was reticent to institute a new process
without any major changes in discharge planning options. Consequently, the steering committee
agreed to postpone implementation of the LACE risk assessment tool.
The BPCI initiative had been underway for more than one year and preventing early
readmissions was already a necessity. The steering committee had determined that
implementation of the LACE risk assessment tool could be delayed, but would need to occur in
conjunction with the opening of the discharge transition clinic. Delayed implementation of the
LACE risk assessment tool prompted a reassessment of the needs of the organization and the
contribution the LACE risk assessment process could contribute to the strategic plan. A new plan
was developed to identify those at risk for early readmission with a revised intervention to
improve outcomes and impact readmissions well before the discharge transition clinic.
Plan B: LACE Tool with Intervention
Plan B of the LACE risk quality improvement process required immediate
implementation of the LACE risk assessment tool, but shifted the focus of discharge care
coordination away from the discharge transition clinic. In plan B, those at risk for early
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readmission based on the discharge LACE score, would have structured discharge teaching and
receive a post discharge follow up phone call within 24 to 48 hours by a nurse. The discharge
teaching and follow up call would be structured around four questions:
1.   “Do you have any concerns about getting the help you need after leaving the hospital?”
2.   “Do you understand the things you are responsible for in managing your health?”
3.   “Do you clearly understand the purpose for all the medications you are taking?”
4.   “Do you understand what symptoms or health problems to look out for after you left the
hospital?”
Discharge teaching would be shared by the discharge nurse and by the case manager,
each focusing on two questions. The post discharge follow up phone call would review the same
four questions discussed at discharge. Plan B, with emphasis on four questions, would serve a
fivefold purpose. First, patients are at highest risk for readmission on day two and three after
discharge (Martin-Gill & Reiser, 2004). Post-hospital discharge follow up phone calls had been
shown to reduce 30-day readmissions (Harrison, 2011). “Patients who do not receive a call
within 14 days after discharge are 1.3 times more likely to be readmitted to the hospital within 30
days of discharge than those who do receive calls” (Harrison, 2011, p. 29). Second, the questions
have been shown to reinforce the essential information patients need for safe transition after
hospital discharge (Newbold, Schneidermann, & Horton, 2012). Third, the data collected from
the follow up phone calls would help to structure discharge clinic visits by identifying the
questions and items to address at follow-up. Fourth, the follow up phone call would reinforce the
discharge teaching and offer opportunity to reaffirm the information asked by to HCHAPS
questions, potentially improving scores. Fifth, establishing a risk assessment process before

POPULATION HEALTH RISK ASSESSMENT TOOL

53

opening the discharge clinic would ensure a mechanism was in place to manage limited clinic
capacity.
Failure to Implement: Plan B
Ongoing communication occurred with the unit manager and senior leadership to ensure
the needs of the stakeholders were addressed. Plan B was presented to the next steering
committee meeting about one month after the initial plan was postponed. The revised plan
offered a way to prepare the risk assessment process in anticipation of the clinic opening,
decrease early readmissions, impact HCHAPS scores, and begin evaluating data to direct clinic
visits. However, the unit manager again voiced concerns that there were too many changes
occurring at the time and the revisions of new plan were not sufficient to warrant implementation
before the opening of the discharge transition clinic. The unit leader felt the unit was still not
ready to begin collecting data for the project. The steering committee agreed to postpone
implementation of plan B of the LACE risk assessment process.
Plan C: LACE in the ED
Early in the planning sessions of the steering committee, the ED manager noted the
potential value of the LACE risk assessment process and voiced interest in the possibility of
implementing the tool, not only for the inpatient discharges, but also for ED discharges. Under
the BPCI initiative, once an episode of care is triggered, the cost of all medical care for the
Medicare recipient is the responsibility of the organization for 90 days (CMS, 2015a). The
discharge transition clinic was expected to include patients discharged from the ED as well as
from the inpatient setting. A risk assessment tool for all patients would be beneficial. The
steering committee favored having a consistent tool used in multiple departments. The LACE
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risk assessment project would meet the needs of the organization and the strategic plan for the
BPCI initiative by assessing the validity of the LACE tool in the ED.
Early ED Readmissions
A review of the literature revealed the LACE risk assessment tool has not been studied
specifically to predict ED readmissions, however, Wang et al. (2014) found the LACE risk index
score to predict early ED visit more accurately than early hospital readmission in patients with
heart failure. The authors concluded that the LACE tool was potentially useful for predicting
high risk ED visits after hospital discharge.
With the focus of risk assessment shifted from inpatient discharges to ED discharges, a
new set of questions emerged: (a) do the ED admission patterns differ from the inpatient
patterns? (b) what are the most frequently admitted diagnoses? (c) what are the common
comorbidities or characteristics of the those with early ED visits? (d) does the inpatient LACE
scores predict early ED visits? (e) is there a relationship between a score and 30-day
readmissions? The new objectives were to:
1.   Validate the variable of the LACE tool for the ED
2.   Assess the feasibility of using the LACE tool to accurately predict early ED visits.
3.   Determine if the LACE tool could accurately predict early ED visits.
Plan C Process
The first step of Plan C was to obtain five more months of data, for a total of 17 months
of historic data of ED encounters, in order to have a robust sample size for validating the
variables of the LACE risk assessment tool for use in the ED. The new ED data set included
16,050 adult encounters, representing 9,293 unique individuals. The collected data included the
principle ED visit diagnosis and up to 25 co-morbid diagnoses. All of the ICD 9 diagnoses coded
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before October 2015 required conversion to ICD 10 codes. The codes were grouped into
categories by systems based on the ICD 10 divisions, to facilitate identifying the commonly
admitted diagnoses and co-morbidities. The symptom codes or R codes were divided into
respective systems. Injury and trauma codes were grouped together. ICD 10, Z codes relating to
medical history or medications were divided into respective systems.
LACE Variables
The four variables of the LACE score were examined and literature reviewed to confirm clinical
relevance of the variables to the ED. The four variables used to calculate the LACE risk
assessment score include:
1.   Length of hospital stay (LOS)
2.   Acuity of admission (inpatient admit or observation)
3.   Charlson comorbidity score (CCM)
4.   Number of ED visits in the previous 6 months (van Walraven et al., 2010)
Length of stay. The variable LOS represents the length of hospital stay of the index
hospital admission and provides a reverence to patient acuity. Since the ED visits are frequently
not referenced to a hospital admission, hospital length of stay (LOS) was a variable not
meaningful for the ED setting. Chen et al. (2013) reported that ED LOS is not an indicator of
acuity or negative patient outcomes. Determination of an appropriate alternative variable
predictive of early ED visit was necessary. Age has been shown to be useful in predicting early
hospital readmission or early ED return (Au et al., 2012; Caplan Brown, Croker, & Doolan,
1998; Martin-Gill & Reiser, 2004), however, Wang et al. (2007) found that the effect of age on
return ED visits was through the CCM score. The organization’s 17 months of historical data
was examined using Poisson regression indicated that age was not a statistically significant
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variable for early ED visits. The organizational data showed that individuals ages 40 and below
accounted for 49% of the ED visits. Instead, the data suggested days between ED visits to be
statistically significant. This variable was called Length of Stay Out of ED (LOSO) and was
substituted for Length of Stay into the LACE model.
Acuity of admission. The variable Acuity of admission, refers to acuity at the time of
admission, planned versus emergent or inpatient versus observation admission. This variable is
irrelevant to ED visits and therefore not a meaningful variable for predicting early ED visits. A
potential alternative was the Emergency Severity Index (ESI), a triage tool to assess severity of
patient condition at the time of presentation to the ED. Originally developed in 1998, the tool is a
validated, widely used method to predict acuity at the time of presentation to the ED (ElshoveBolk, Mencl, van Rijswijck, Simons, & van Vugt, 2007; Gilboy, Tanabe, Travers, & Rosenau,
2011). The ESI score was evaluated for use in the model.
Charlson comorbidity score. Wang et al. (2011) found that the CCM score was a good
indicator of severity of comorbid conditions and correlated with return ED visits. A modified
version of the LACE score was used a modified comorbidity score which added renal disease,
uncomplicated diabetes, and peptic ulcer disease (Kreilkamp, 2014).
ED visits in the previous 6 months. In a systematic review of the determinants of ED
visits, McCusker, Karp, Cardin, Durand, & Morin (2003) found number of ED visits to be a
significant predictor of ED use.
Plan C: Implementation Process
The 17 month historical data retrieved from the administrative records was to be analyzed
to determine the most common diagnoses and characteristics of those with early ED visits, and
provide insight into the discharge coordination needs of the frequent ED visitors. A review of the
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retrieved data revealed that the ESI index scores had not been included. The planned
implementation process for Plan C primarily involved collaborating with the ED manager and
educator to establish the workflow for collection of data regarding LOSO and ESI scores, in
order to validate the feasibility of modified a LACE tool for ED. Evaluation of outcomes focused
on successful establishment of a new workflow and compliance with data collection for analysis.
Failure to Implement: Plan C
As plans moved forward with Plan C, the ED manager mentioned that the ED educator
position was vacant and the interview process was still in progress. That role was key to
implementation of the plan, and there were no other personnel in the unit ready to champion the
project. While the unit manager was willing to implement the plan, it was expected to be several
weeks before the resources would be in place and the ED ready to implement Plan C.
Implementation of Plan C was abandoned and Plan D was developed.
Plan D: Modeling and Validating the ED-LACE Tool
Plan D was built on the foundation of Plan C. The objective of Plan D was to validate the
LACE tool for predicting early return ED visits after ED discharge. PHM involves reducing
unplanned healthcare encounters by improving continuity at transitions of care. The ultimate
goal was to identify patients at risk for early return visit, direct resources to those at highest risk
and prevent early return. The study questions for Plan D were:
1.   Can the LACE tool, designed for hospital discharges, be used for ED discharges to
reliably predict unplanned return visits?
2.   Can the simplicity of the LACE tool be maintained while establishing reliability for
predicting early ED visits?
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3.   What variables are important and how should each of the variables be weighted to
accurately predict early visits?
4.   Can LOS in the LACE tool be replaced with an acceptable variable to help predict
future unplanned ED visits?
5.   Is ESI score an accurate indicator of acuity and is it a suitable substitute for acuity of
inpatient admission?
Plan D Process
Plan D was presented to the steering committee, approval and support was obtained. The
data specialist retrieved ESI scores of the ED encounters for the previous 17 months. Using the
universal ID and account number, the ESI scores were merged into the initial dataset. The plan
would examine the historical data and review the literature to assess the evidence and evaluate
the LACE variables to determine clinical relevance for the ED. The objective of the plan was to
identify those at risk for early ED readmission. Variables with clinical relevance for the ED
setting were modeled using Poisson regression with SAS 9.4. Poison Regression was the method
chosen for analysis because it supports outcomes expressed as a count, with zero being a
meaningful number.
Using the data of ED visits over the previous 17 months, those with repeat visits were
examined. The number of repeat visits per individual was determined and time between visits
calculated. After assessment of the data using Poisson regression, the variable Length of Stay
was replaced with Length of Stay Out of ED (LOSO). This variable represents the number of
days between ED visits. The numbers of days between visits was calculated then grouped and
ranked as follows: 1 = >60 days; 2 = 31-60 days; 3 = 22-30 days; 4 = 15-21 days; 5 = 8-14 days;
6 = 0-7 days. The ranking for this variable was determined by two factors. First, the data
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revealed that the greatest portion of ED return visits were consistently seen within the first seven
days of discharge, a finding also noted by Martin-Gill & Reiser (2004). Consequently, the
shortest time period between visits was weighted with the highest score of 6. Second, one
objective of the project was to maintain the simplicity of the LACE tool. In keeping with the
structure of the original tool, LOSO was assigned and tested on a six-point scale with the shortest
time period between visits assigned the highest score. Subsequent time periods were divided by
weeks up to 30 days, then 30 to 60 days, followed by >60 days. The longest time block, >60 days
was assigned the lowest score of 1. Evaluation of the data revealed that shortest time period
consistently had the highest frequency, the time longest period, >60 days, had the next highest
frequencies. The remaining time periods had similar frequencies. It is likely that if the longest
time period had been divided further into weeks, the frequencies may have remained consistent.
The acuity score was determined using the Emergency Severity Index (ESI) triage
scoring method, a reliable scoring method, widely accepted and associated with hospitalization,
length of stay, resource utilization, and survival (Baumann & Strout, 2007). The ESI triage
scoring method assigns the value of one to the most critically ill, and value five to the least
critically ill. For use in the ED-LACE tool, the value of the triage scores were reversed with the
value five assigned to the most critically ill and the value one to the most stable patients.
The ED-LACE tool, modeled after the modified LACE tool (Kreilkamp, 2014; Montana
Rural Healthcare, n.d.; World Health Organization, 2009) included four variables: (a) time
between ED visits, named Length of Stay Out of the ED (LOSO), (b) Acuity using the ESI score,
(c) modified Charlson comorbidity score, and (d) Number of ED visits in the previous six
months (see Appendix C). An ED-LACE score was calculated for every ED encounter and a
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weighted ED-LACE mean was calculated based on the number of ED visits for the individual.
The ED-LACE mean was found to be representative of the typical ED-LACE score.
Data Analysis
There were 16,050 ED encounters in the 17 month study time period, with 9,293 unique
individuals. About 2,000 were admitted at least twice. The initial ED diagnosis has been
recognized as a potentially useful predictor of early ED return (Gordon et al.,1998), however the
most commonly admitted diagnoses was Injury, followed by Respiratory, Gastro-intestinal, and
Musculoskeletal symptoms respectively, with Neurological diagnoses carrying the highest mean
ED-LACE scores. Primary diagnosis was not found to be a useful predictor of return ED visits.
The coefficient for ED-LACE mean was found to be 0.1614 or a 0.16 expected increase
in log count for a one-unit increase in ED-LACE mean. That means there is a 17.5% increase in
the incident rate of early ED visit for every unit increase in ED-LACE mean. Using the EDLACE mean, logistic regression was run for the binary dependent variable ED visit. The EDLACE score was found to be a statistically significant predictor of early ED visits, p < .000l,
with robust predicative ability, c-statistic of 0.948.
Project Outcomes
The objective of Plan D was to modify the LACE risk assessment tool for ED while
maintaining the simplicity of the tool. The final outcome of this project was the validation of
four variables meaningful to the ED setting, and the modification of the LACE tool for ED (see
Appendix B). Development of the ED-LACE tool for use in the ED constituted successful
achievement of project objectives. As noted in the CSF model, reducing unplanned hospital
admissions is a critical factor in the BPCI initiative. Martin-Gill and Reiser (2004) point out that
preventing early ED visits is one of the most important factors in decreasing hospital
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readmission. The ED-LACE tool can be one component in the successful movement toward
PHM. Improved identification of those at risk for early ED visit and effective coordination of
care are important steps in decreasing return visits, decreasing readmissions, reducing cost,
improving patient outcomes, and becoming a role model within the corporation. The local
organization and the corporation experience cost savings as designed in the ACA and healthcare
moves toward the goals of the Triple Aim.
Key Facilitators and Barriers
The key facilitator for this quality improvement project was the organization’s
CNO/COO and her focus on decreasing risk to the organization relative to the BPCI initiative.
Additionally, the need for a structured plan to provide direction in the utilization of resources,
particularly in regard to use of the pending hospital discharge clinic, kept the project in motion.
There were two important barriers encountered in this project. First, was the lack of
interoperability of the EMR and administrative data systems with accompanying lack of
resources to overcome the barriers. Second, the same factors that became major barriers also
facilitated progression of the project. The organization was in the midst of multiple simultaneous
changes and projects to minimize risk related to the BPCI initiative. The limitation of resources
and personnel that is inherent in a small organization became a barrier to implementation of the
quality improvement project. Ultimately, because of the widespread changes needed across the
organization related to the BPCI initiative, when barriers were encountered there were plenty
opportunities for project adjustment to meet the evolving needs of the organization.
Unintended Consequences
This DNP process improvement project occurred at a time in the organization was
saturated with changes. The process improvement project started with the plan to implement the
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LACE risk assessment tool to predict hospital readmissions after inpatient hospital discharge.
The original project would focus on validating the tool for 90-day versus 30-day readmissions.
Timing of the project and changes in the organization prohibited proceeding with the initial plan.
However, in keeping with quality improvement, it remained a data driven, multidisciplinary
project that examined current practice and examined best practice to apply interventions to bring
about immediate improvements. (Lynn et al., 2007; Newhouse, Pettit, Poe, & Rocco, 2006). The
most urgent needs of the organization in the setting of the BPCI initiative were determined and
the project refocused to meet those needs. While the LACE tool had not been studied directly for
predicting early ED visits, the literature implied usefulness of the tool for the ED setting. The
primary unintended consequence, which resulted from barriers to implementation of the project,
was the expansion of the scope to include modification and validation of the LACE tool for the
ED.
Implications for Practice
The ongoing need to improve patient care and reduce costs make the ED-LACE tool
relevant to healthcare practice today. The ED-LACE tool identifies who is at risk in a systematic
manner. It provides a structured risk assessment process that can be used to direct patient care
coordination, enhance safety at transitions, guide the use of resources to optimize the impact of
the interventions needed to mitigate risk. Interventions to prevent early ED visits or unplanned
admissions requires a multi-faceted approach to coordination of care, including communication
with outpatient providers, and coordinated integration of the available community resources
available. The tool can be used as for communication with local community Primary Care
Providers (PCP) in coordination of patient care at transitions. Failure to engage PCPs and
develop seamless communication from the acute to the outpatient setting could mean poor
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continuity of care, inefficient utilization of resources, and adverse patient outcomes. The addition
of the hospital discharge clinic is expected be an effective way to bridge to resource gap from the
acute setting to the community and the primary care provider. The ED-LACE tool can be used to
prioritize use of resources of the hospital discharge clinic.
Stakeholder Support and Sustainability
Although the shift in project focus moved from inpatient discharges to ED discharges, the
process provides structure to the discharge planning process throughout the organization. Case
managers remain the primary stakeholders, however risk assessment and discharge planning
impacts the organization at every level. The ED-LACE tool is easy to use, and uses data that is
readily gathered, either prospectively or retrospectively. Sustainability of the project is feasible
as the organization integrates the process into the ED workflow.
Modification of the user-friendly LACE tool based on review of the evidence,
progression of the Medicare BPCI initiative, and the continued national healthcare goals of the
Triple Aim suggest sustainability of the risk assessment process and ED-LACE tool. The tool is
intended to offer structure and direction to the care coordination process thereby improving
outcomes, improving the patient experience, and decreasing cost.
Recommendations
The most important recommendation to the organization is related to IT support and
interoperability of systems. The local organization, as part of a larger corporation, receives
pertinent and timely standard reports, however data collection and monitoring at the local level is
limited by the lack of interoperability and information technology (IT) support. Greater access to
the administrative data base and support from a data warehousing specialist would greatly
increase the flexibility and utility of the data. Calculations of the CCM and ED-LACE scores,
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and specialized reports would be possible if there was greater accessibly to the database.
Limitations and Next Steps
The primary limitation of this project is that the tool was developed from the
retrospective data of a relatively small rural community hospital. The size of the organization
and rural environment may yield different results than those of a larger urban or sub-urban
organization. Application of the tool prospectively to organizations of varying size at multiple
locations of is needed to further validate the efficacy of the tool. Additionally, stratification of
scores would be beneficial in determining level of risk.
Reflections on Enactments of DNP Essentials
The DNP is a practice doctoral degree designed to prepare advanced practice nurses for
the challenges and changes in healthcare. The focus of the DNP project is on innovative,
evidence based practice and collaboration (AACN, 2006). The eight DNP essentials (see Table
3) are the competencies to be achieved by each DNP graduate, through course work and the
Table 3.
The Essentials of Doctoral Education for Advanced Nursing Practice
I

Scientific Underpinnings for Practice

II

Organizational and Systems Leadership for Quality Improvement and Systems
Thinking

III

Clinical Scholarship and Analytical Methods for Evidence-Based Practice

IV

Information Systems/Technology and Patient Care Technology for the Improvement
and Transformation of Health Care

V

Health Care Policy for Advocacy in Health Care

VI

Interprofessional Collaboration for Improving Patient and Population Health
Outcomes

VII

Clinical Prevention and Population Health for Improving the Nation’s Health

VIII

Advanced Nursing Practice

(American Association of Colleges of Nursing, 2006)
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scholarly project (Moran et al., 2014). This DNP project was broad in scope, in terms of the DNP
essentials. Many of the core competencies were explicitly achieved in the development of the
project. The two DNP essentials not directly addressed in this project are advocacy and advanced
clinical practice.
Essential I: Scientific underpinnings. In this quality improvement project, the Critical
Success Factor model, a theory from business and information technology provided the scientific
underpinnings to explain the complexities of healthcare. The assumption of interrelationships in
healthcare from the local level to the national level guided the scope of the project to allow for
transferability from the local organization to interrelated organizations along the hierarchy. The
CSF model also provided guidance for developing the plans for implementation.
Essential II: Organizational and Systems Leadership. Although the project was a part
of a larger initiative, leadership was required to navigate the project through the various barriers
and charter a new course at every impasse. This entailed recognizing opportunities, assessing
needs, communicating with stakeholders, negotiating with leaders, and collaborating specialists,
to see the project to completion. Valuable lesson were learned about flexibility and
improvisation.
Essential III: Clinical Scholarship and Analytical Methods. Clinical scholarship
became increasingly important as the project progressed and changed. Ongoing assessment of
organizational needs, appraisal of the evidence, synthesis of the literature was needed to develop
a quality improvement project that would improve patient outcomes and contribute to the
healthcare and nursing knowledge base.
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Essential IV: Information Systems/Technology. IT considerations were a major
component of this DNP project. The project offered important lesson on data cleaning and
integrity. Attention to the details of data collection was evident from the earliest stages of the
project. The lack of interoperability and data warehousing revealed the limitations placed on data
collection, concise reporting, and innovation. However, the limitations offered opportunity to
understand the process more completely, develop temporary solutions to overcome immediate
obstacles, and reinforced the concept of careful data collection. In the current state of healthcare
with big data driving innovation and outcomes the need for robust IT support is abundantly
evident.
Essential VI: Interprofessional Collaboration. Interprofessional collaboration and
communication is a hallmark of innovation. It inspires creativity and progress (Fink, 2013). In
the scope of the project, delays were all connected in some way with ineffective communication,
solutions were achieved by forming new collaborative relationships and lines of communication.
Essential VII: Clinical Prevention and Population Health. Clinical prevention and
population health was a core focus of this DNP project. Meeting the three key health care goals:
improved health of the population, improved patient experience, and lower cost, must be done at
the population level in order to achieve the broad results needed in healthcare nationally
(Berwick et al., 2008). Healthcare today requires an expanded focus to meet the needs of the
individuals in the context of the family, communities, and civil policy.
Dissemination of Outcomes
As seen in the CSF model, the successful development of the LACE index risk
assessment tool is highly context related. The tool is a CSF of the BPCI initiative at the local
organization. Implementation of the tool at the local organization will offer the opportunity to

POPULATION HEALTH RISK ASSESSMENT TOOL

67

validate the effectiveness of the tool and influence other facilities within the corporation and in
healthcare. The knowledge generated from development and validation of the modified EDLACE tool has the potential to decrease both ED and hospital readmissions, improve the patient
experience, and decrease cost. Dissemination of outcomes is planned through implementation of
the tool at the host organization and possibly other constituent organizations with follow u
presentation of finding to the organization and the corporate conference. Journal submission and
wider conference presentation will be considered after further data collection and analysis is
completed.
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Appendix A
DRG Codes included in BPCI Initiative
Acute Myocardial Infarction
280
Acute myocardial infarction, disease/ discharged alive with major
complication or comorbidity
281
Acute myocardial infarction, disease/ discharged alive with complication or
comorbidity
282
Acute myocardial infarction, disease/ discharged alive without major
complication or comorbidity
Cardiac Arrhythmia
308
Cardiac arrhythmia and conduction disorders with major complication or
comorbidity
309
Cardiac arrhythmia and conduction disorders with complication or
comorbidity
310
Cardiac arrhythmia and conduction disorders without major complication or
comorbidity
Congestive heart failure
291
Heart failure and shock with major complication or comorbidity
292
Heart failure and shock with complication or comorbidity
293
Heart failure and shock without complication or comorbidity
Gastrointestinal hemorrhage
377
Gastrointestinal hemorrhage with major complication or comorbidity
378
Gastrointestinal hemorrhage with complication or comorbidity
379
Gastrointestinal hemorrhage without complication or comorbidity
Major joint replacement of the lower extremity
469
Major joint replacement or reattachment of lower extremity with major
complication or comorbidity
470
Major joint replacement or reattachment of lower extremity without major
complication or comorbidity
Other respiratory
186
Pleural effusion with major complication or comorbidity
187
Pleural effusion with complication or comorbidity
188
Pleural effusion without major complication or comorbidity without
complication or comorbidity
189
Pulmonary edema and respiratory failure
204
Respiratory signs and symptoms
205
Other respiratory system diagnoses with major complication or comorbidity
206
Other respiratory system diagnoses without major complication or
comorbidity
207
Respiratory system diagnosis with ventilator support 96+ hours
208
Respiratory system diagnosis with ventilator support <96 hours
Simple pneumonia and respiratory infections
177
Respiratory infections and inflammations with major complication or
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178
179
193
194
195

comorbidity
Respiratory infections and inflammations with complication or comorbidity
Respiratory infections and inflammations without major complication or
comorbidity
Simple pneumonia and pleurisy with major complication or comorbidity
Simple pneumonia and pleurisy with complication or comorbidity
Simple pneumonia and pleurisy without major complication or comorbidity
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Appendix B
Plan A: Expected Workflow
1)   Admit from ED or Direct Admit
2)   Order entered by ED or admitting provider for inpatient or observation admission
3)   Supervisor assigns room
4)   Admission nurse completes admission assessment process using the following steps:
a)   Complete the electronic patient admission forms
b)   Mobility assessment
c)   Mental health screenings
5)   A working admission diagnosis is obtained from the ED records and entered into the
administrative database by the unit clerk.
6)   An admitting LACE score is calculated on all patients using default LOS of 3 days. Data
elements are available in the administrative database and the calculation will be automated to
provide consistency, accuracy, and easy retrievability
7)   LACE elements
a)   Length of stay
(1)  Default admitting LOS is 3 days
(2)  Predicted LOS is populated in EMR when the admitting DRG is entered by CM
ii)   <1 day = 0
iii)  1 day = 1
iv)   2 days = 2
v)   3 days = 3 (admit default)
vi)   4-6 = 4
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vii)  7-13 = 5
viii)  

>14 = 6

b)   Acuity of admission – Inpatient or Observation
i)   Inpatient = 3
ii)   Observation = 0
c)   Charlson comorbidity score – history of previous hospital DRGs populates in the
administrative database, this is the data needed to calculate Charlson score
i)   0 = No prior history
ii)   1 = DM no complications, Cerebrovascular disease, Hx MI, PVD, PUD
iii)  2 = Mild liver disease, DM with end organ damage, CHF, COPD, Cancer, Leukemia,
Lymphoma, any tumor, mod/severe CKD
iv)   3 = Dementia, connective tissue disease
v)   4 = Moderate or severe liver disease or HIV infection
vi)   6 = Metastatic cancer
d)   ED visits in the previous 6 months (data available in the administrative database)
i)   0
ii)   1
iii)  2
iv)   3
v)   4 or more
8)   Within 24 to 72 hours Case Manager will confirm admitting DRG code, identify BPCI
patients, and record the admitting LACE score on white board.
9)   BPCI patients & admitting LACE Score is communicated daily at MDRs.

POPULATION HEALTH RISK ASSESSMENT TOOL

85

10)  LACE score is used to determine patient risk for readmission or unplanned use of healthcare
resources
11)  LACE score is stratified into level of risk and a process set up to decrease risk.
12)  Stratification of risk by LACE score
a)   Low = 0-6
b)   Medium = 7-10
c)   High = 11-19
13)  Daily multi disciplinary rounds
a)   Use LACE score in MDR to guide continued assessment of patient risk for readmission
or unplanned use of healthcare resources an for discharge planning
b)   Determine key social issues contributing to potential readmission
14)  LACE score re-calculated based on Actual LOS
15)  Risk stratification
16)  Basic Discharge Elements for ALL discharges (Tuso et al, 2013)
a)   Standardized discharge summary
b)   Medication reconciliation
c)   Discharge instructions (clear, concise format) written and explained to patient and family
d)   A post discharge follow up number made available for patient and family to call for
questions.
17)  Interventions based on risk score
a)   Low – adhere to basic discharge elements
b)   Medium – basic discharge elements PLUS Post hospital discharge follow up with PCP or
post discharge clinic in < 14 days
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c)   High (11-14)
i)   Basic discharge elements PLUS
ii)   Post hospital discharge follow up with PCP or Post Discharge Clinic in < 7 days
d)   High+ (>15)
e)   Basic discharge elements PLUS Post hospital discharge follow up with PCP or Post
Discharge Clinic in < 7 days
f)   Consider Palliative care consult
g)   Initiate complex case conference
i)   Meet with Patient, Family, PCP &/or Hospitalist or discharge clinic Provider, CM, &
Discharge Nurse
ii)   Determine & discuss key social issue contributing to readmissions
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Appendix C
ED-LACE  index  scoring  tool    

  

MRN  #____________  
Date____________    

Step  1.  Length  of  Stay  Out  of  ED  (LOSO)  
  

Number  of  Days  between  ED  visits:           
Length  of  stay  (days)  
Score  (circle  as  appropriate)  
>60  
1  
31  –  60  
2  
22  –  30      
3  
15  –  21  
4  
8  –  14  
5  
0  –  7  
6  
  

  

L  

Step  2.  Acuity  at  ED  Visit  
  

Emergency  Severity  Index  Score:  
ESI  score  
Score  (circle  as  appropriate)  
1  
5  
2  
4  
3  
3  
4  
2  
5  
1  
  

A  

  
  
  
  

Step  3.  Comorbidities  
Condition  (definitions  and  notes  below)  
No  prior  history  
Previous  MI  or  CAD  
Cerebrovascular  disease    
Peripheral  vascular  disease  
Diabetes  without  complications  
Alcoholism  
Smoking  
Congestive  heart  failure  
Diabetes  with  end  organ  damage  
Chronic  pulmonary  disease  
Mild  liver  disease  
Chronic  kidney  disease  
Any  cancer,  tumor,  lymphoma  or  leukemia  
Dementia  
Sickle  Cell  
Auto-immune  disorder  
Connective  tissue  disease,  RA,  Lupus,  etc  
HIV  infection  or  AIDS  
Severe  or  end  stage  renal  disease  
Moderate  or  severe  liver  disease,  cirrhosis,  
hepatitis    
Metastatic  cancer  
TOTAL  

Points  per  Condition  
    0  
+1  
+1  
+1  
+1  
+1  
+1  
+2  
+2  
+2  
+2  
+2  
+2  
+3  
+3  
+3  
+3  
+4  
+4  
+4  

  
  
  
  
Cumulative  to  a  Maximum    
  of  6  points  

C  

+6  
  

  
Step  4.  Emergency  department  visits  
  
How  many  visited  to  the  emergency  department  in  the  previous  six  months    ____  
Enter  this  number  or  4  (whichever  is  smaller)  in  Box  E    
      
Add  numbers  in  Box  L,  Box  A,  Box  C,  Box  E  to  generate  LACE  score  and  enter  into  box  below.  

E  

LACE  
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Condition  
Previous  myocardial  infarction  
Cerebrovascular  disease    
Peripheral  vascular  disease  
Diabetes  without  microvascular  complications  
Congestive  heart  failure  
Diabetes  with  end  organ  damage  
Chronic  pulmonary  disease  
Mild  liver  or  renal  disease  
Any  tumor  (including  lymphoma  or  leukemia)  
Dementia  
Connective  tissue  disease  

AIDS  
Moderate  or  severe  liver  or  renal  disease  

Metastatic  solid  tumor  
  

Definition  and/or  notes  
Any  previous  definite  or  probable  myocardial  
infarction  
Any  previous  stroke  or  transient  ischemic  attack  
(TIA)  
Intermittent  claudication,  previous  surgery  or  
stenting,  gangrene  or  acute  ischemia,  untreated  
abdominal  or  thoracic  aortic  aneurysm  
No  retinopathy,  nephropathy  or  neuropathy  
Any  patient  with  symptomatic  CHF  whose  
symptoms  have  responded  to  appropriate  
medications  
Diabetes  with  retinopathy,  nephropathy  or  
neuropathy  
Hx  COPD,  long  term  smoking  history  
Cirrhosis  but  no  portal  hypertension  (i.e.,  no  
varices,  no  ascites)  OR  chronic  hepatitis  
Chronic  Renal  Disease  
Solid  tumors  must  have  been  treated  within  the  
last  5  years;;  includes  chronic  lymphocytic  
leukemia  (CLL)  and  polycythemia  vera  (PV)_  
Any  cognitive  deficit  
Systemic  lupus  erythematosus  (SLE),  
polymyositis,  mixed  connective  tissue  disease,  
moderate  to  severe  rheumatoid  arthritis,  and  
polymyalgia  rheumatica    
AIDS-defining  opportunistic  infection  or  CD4  <  
200  
Cirrhosis  with  portal  hypertension  (e.g.,  ascites  or  
variceal  bleeding)  
Endstage  Renal  Disease,  Hemodialysis  or  
Peritoneal  Dialysis  
Any  metastatic  tumour  

